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Abstract 



Sa%n, resin19 so as '» '°™?J'9y™ red 

' rx:ro'°as?oTradtSd1SXtm em«ing g^up 16 as whRe .ightU, a 

I light guide plate 12. 
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(54) SURFACE LIGHT SOURCE DEVICE 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide non- 
coloring excellent white color by combining plural 
light emitting bodies having different light 
emitting wavelengths in a surface light source 

SOLUTION: LED chips 18R. 18G. 18B whose 
light emitting colors are red. green, and blue are 
closely arranged on a circuit board 15. and are 
sealed by transparent resin 19 so as to form a 
light emitting body group 16. The respective LED 
chips 18R. 18G. 18B of the light emitting group 
16 radiate red light, green light, and blue ight 
from close positions, the radiated red color the 
green color, and the blue color are reflected, 
deflected on a boundary face, and mixed so as 
to be radiated from the light emitting group 16 
as white light to a light guide plate 12. 
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J- - 4-^ ^i^im 1 vA/ith which the aforementioned light 

C0,a,.31S^ca«^»u™..^"t.oo»*n.«o.H,.0h..c«Hz,db„.™..3r.flecU.. 
bam.rinthebo«hsld«aof>l» rfbremertionad .lulttr grow. 

aforementioned emitter group by the resin, 
end face of a light guide plate. 

'ZSw amittar sro* ..aoo^a .,rao« a».. on aach -.v„a,««.. 



wavelength 



interval between emitters may become almost equal. 

tolr^scanoa pow.r as *. ^ ^^'"'^ * t'T^J^^^rn,,,. -riah aaah amittar 

:rrj::ir.:rari:xrLraod.aad^..ad„.ao«,ar 

hand. 

[Claim 101 surface li^t source equipment " -t^n^^^^^^^^^^ 
of a light guide plate for introducing light and ^ ^ ^^/^.^^^^^^ wavelength 
outgoing radiation of the light and two or -"^/j" ^^^^^^^^^ ,,h which wavelength 
differs, each emitter may give prionty over an e face to e ch em^^ ^^.^^ 

differs from an emitter with little ^^/^f!"^^^^^^^ was distributed on the 

made to counter the aforementioned end face of a l.ght gu.de plate, 
other hand and it may become almost equal. 



consumption at the time of use of each emitter so that the luminescence power as the whole 
enlltteT of the same wavelength may become almost the same on each wavelength. 

and establishing the low light diffusion means of a diffusion. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
diode of three blue (B) colors. 

™<te to oo.inl«r th. end face (opUcal inoktene. mi face) of e l.sht lu.d. pile. 

t0004] However, when such a light emitting device was used. ^-^-^^^^^^^^^^^ 

Lch comes out from an optical outgoing radiation side near ti, o^^^^^^^^ ^^^^ 

light guide plate colored in rainbow color. That is. Diode chip of each 

not uniformly mixed near the light em.tt.ng dev.ce. just before ^^J^^^ J 

color of red. green, and blue, it colored .n red green and ^he white light 

.....andunle.^^^^^^^^^^^^^ 

was not aole to be aCM-r-- -o- ^ , ^ constituted .n 

,^..O^^oH..f^.^^^ 

compared with a required luminescence area. 

KL.>»..S..ed^«.^»3---- 
o^en.on..«e^,eon«e„^^^^^^^^^ 



or more 
have coloring. 



[0006] 



'^s^t::^:^^::^^^^^ • - - ph.;.,......-.. 

radiation of the surface "^^ sou m gf^^ementioned light emitting device .s 

more emitters with which luminescence wavelength differs. 

the white light 



white light. 



1000,1 .,p.c* - .-o . rr orrTisT 



nothing. 



pattern in the end face of a light guide plate. 

every wavelength, being wavelength distnbuted L or iigni- 
white light of an optical property can be acquired. 

reduced further. 

tOOU] The li^ .ide plate for surface ^ ^^^^^^^^^^ 

light from an end face on the other hand, and ^J ^^^^^j^^^ J^^^, .^-^ters with which 
outgoing radia«on of the lijt It is ^^^^f^^'^^^^^^^ almost the same [the 

luminescence wavelength differs. ^^^^'"^'"^ ';!;^''^3,,,e„gth ] on each wavelength in the 

guide plate, and was distributed. 

[00, 61 men .»0 .r n^e - ' 



other hand and it may become almost equal. 

c« that nrioritv may be given from an emitter with little 

[00,81 ^'''*j^:;,z:z!^zz:^^'^ "'"^ t' 

color can be abolished easily, 
which is not can be obtained. 

„ <^ Of «;|. 'T^.rn~rrnroft;:i,l d-n,^ -.0* to 

convx procsslnt dot pnnling of d*fus,on * .to. ev.s o 8 ^ ^ ^.^ 

U,, u™le,.u*.c, of th, ,i8ht guide ptot. 12 *=h co^sl. t^spa^" 

:ir^ttroLrp:^ira,.a..oof^-""^- 

undersurface of a light guide plate 12. 

C0021] This one emitter group 16 is shown In ^^^^^l.-"^^^^^^^ 

Emitting Diode cJ-.ip 18B of the Light Emrtt.ng D.ode ,5. and 

Diode ohip 18R and green ^^^^^^^^^^^^^^ Z u;:Emitting Diode chips 

closes it with the transparent res.n 19. If a "'I^ each Light Emitting Diode chips 18R. 

,8a t8G. and 18B of the emitter group 6 ^'^^^ J^;;; raLon of the whfte 

18G. and 18B approach and --^-^^'^ ^^^^^^^^^^^^ o!t of this emitter group 16 

light is carried out from the emitter group 16. A white light wnicn c 
fes into the light guide plate 12 interior from ^^'^^^^^^^^^^^ 

plate 12. At this time, the light which en ers m a '^ ^I'^^^f^^^;^^^^^^ 33 shown in 
refracted and extended also in a ^ "^^^^^^^^^ scattered about by the 

drawing 3 . and it spreads uniformly in the light ^f'^'2l'^e^Jons^6e 20 (upper surface) of 
diffusion pattern and the incident angle to the optical ^"^^ ^JJ^^ ' ^^^^^^^ ^ J, out 

[0022] Therefore, if it is in this surface light source equipment 11. since outgoing radiation of the 



,6 carried out > ligM emM.nj " ^ "™ " „ .^2„ T, guide pl«e 12 aiso 

near the optical incidence end face 13 is reduced i-ro ^ 

and 18B of since especially this emitter group I'-Jl^ZlZ J:^^^^^^ 19. the red 

18R. 18G. and IBB in the transparent res.n 19. by ^-"^j^^*;;^^^^^^^ J refraction and 

by which outsoins -^^^J^^ZL^^^^^ U P-- incident-li^t 

reflection, and are mixed. Although ' les in each color of light which canv out 

and Ihe more uniform white ligirt source is olXamed. 
tOO^mereforo, acc.di„. .o sur^ ii*.. sou.^^^^^^^^ 

rJis^::-----^^^^ 

,^ op.ra.cn ^^T^r.^'^"^'^^^^"^ 

I»,5, ^ ^r .6 ^ in drawin, 5 W a '^^'^^^'^^^^^TS^ 
^ sidos of *ree Ueht Emitting 0'«<^ <";'»\^'«^ out f each Ugh. Emittin. 

,9. B, fanning a ™fiec*e bamer ^ V\'Th»1^^e!.t.t*er 2,. «,e angle of light is 
Diode chips 18R 180. and 1SB „ rrfl.oted b, »" ai^ersl«, of the 

sstrrrrrr,irg:rp:a::s::^i..-^="--~ 



made small. 



100261 The emitter ^P 1 » shown in Rawing 6 f^s a ""■^"J,'^;^:;^:::^^''' 
L of three Ught Em^ung Dio* c^.s^.^d *^^^^^^^^ 

18G. and .SB and . reflective banner 21 ». '""J"';™ out c( each Ughl 

s„rn.'r2i^-ti^^ 
rZftarcrrrrriirjo'^^r^Hi.tbH.t^s.^ 



made small. 



1002,1 The er«.r^.eshownm*a».g7^™^^^^^^^^^^^ 

sides of U^,.^"*^"'^ 1'^ Sit out o, each Ught Em«ing 



made small. 



[0028, The ope™«on gesU. shown in Wing 8 '^^-^^X^.f / ^^1^^^^ 

:rira:::e::a::r:srr=::r:uca,d.^^ 

trwence is earned out into . »gh. guide plate 12 a crevK. 17. 



fiG si Z ^rntd to t«« T n,». s«ps. sine, th, wi«h of fc of *e Ught Em.W, 
luminescent color differs can be made small. 

eoo», . .poo,* ^ .n ;^trrJ™ irr^nr 

brightness angular distribution. 

„sos tho rod yrf.t Emitting Diode ch,p, «» '''ff:*™ ° Hnce ^ of . Light ErOttin, 
Emitting Diod. ohip tt,. »no number ev=,v. "^'"^'■^'^"^^^Z ^ ,.,,0 of ...h 

Oiode chip o,„nge. <* "dT^^ = ^^^^ 

maximum uminescence power PK, KU. ana ro oi <« & pr-pg PB=8-1-4 

r«.«Oiod.o«P.endab.»Ug«Emi*gD»de^^^^^ 

tt,e Ugh, Em«^ D,od, '^^^^^Ifj^, ^igh. EmWn, Diode chip .8B become four 
'ri^tt uX^iCoSe * end to me.e K„in..once power for eve. co.or 
equal. 

[OOSal However. Core „i. differ bv H^t end i.tt ^^^f^^te'r^" 

r..t;r.:rr-ug«E^.^^^^^^^^^ 

drawing 1 1 . Ught Emitting D.ode chip (red) ""^^^^ ^ 

become equal to an arrangement field first, next, bght ^.ode ch.p ^ 

numbers gned to the blank position of an a.angeme^ ^^3^^^ Vt Zos J which has 

finally most numerous Ught Emitting D.ode chip (green) 18G are ass.gnea 

Opened 

C»3,,Moreo..r.nor.r.o^^^^^^ 

riifa'^t ."oh — — '» - 

respectively, and you may arrange to a single tier as it .s. 

^ . . r,- J 1RR 18G and 18B, the array of drawing 11 or the 

an effect is in white light source-ization. 

(0O351 . .d«on. no. i.ostre.ed the -^^^ZT^TJllu^'^^ 

srr:aai»rdr:=^^^^^^ 



Chip ..G [ 1. ^ ^ ^ * * " '""^ 

about 1:2:8 is also effective [ power consumption ]. 

an emitter group 16. and an-ang.ng tnem . . - ^gR 18G, and 18B with which 
12 in this example. 

. .1 u' . iftD iRfi and 18B of each color are arranged to 
.„toU«> aid. 20 «f . light juid. ptata 12 oan bo losaenad. 

™d, far th. irtarval of tho Ugh. Em«,nE D,od. f •''''^"'3' i„,o„al 

rao°i":::ro:ntr," .0.,, ^ 

™dla«ion sido 20 of a guid. plat. 12 oa.. b. laaaonod. 

^ of oaclif which will oairy out incidonc. to a light guid. 

[0041) In additloo. you can ««l«nd th. Wt of oach 1. .«,bll.had io th. light 

r-d.r.-rn'3-r;.^:x^ . 
rjrr,':i;^drx:i-r:;.t=r— -^inaiightgu^pi...^ 

■ f ^ nrWira 1 7 - the plan showins the surface light source equipment by 
[0042] (11th operation form; Drawing .7 -f'^^^ ^ 3ti„„ f^^. the optical 

still more nearly another operation form of this ^as prepared [ G / 

incidence end face 13 of a light guide p^te ^^ w- made to -u^^^ ,3B 
eight .eenU^tEm^ingOiode^ 

only expressed w.th R. G. and B at drawmg j . t^is way. in red 

Light Emitting Diode chip 188. and ] by ^^^^-'"^J^^Jj;'/;^^^^^^ Diode chips 18R. 

Light Emitting Diode chip 18R and the posLon wh ^l^^To^Ss^. arrangement was 
18G. and 18B among the optical incidence end faces 1 J by wn c pp 

Irried out Crevice 1 7R with deep depth as shown '"J-'^^J^^^^^^^^ ^ J^, Emitting 
17G with shallow depth as shown ^^J/Jt^^^,^^^^ middle depth is prepared 

,0.33A.ough.espre3dingef..^ 

-e o? crevice 1 7R to the slan^ng upper and lower sides 



th. loint efficiency of a Ught Emitting Diode chip and a light guide plate 12 becomes 
increases, the joint etticiency ot a s incidence to a 

small. On the contrary, although the !^^*^; °' i„ drawing 19 (a) 

light guide plate 12 becomes small in crev.e "^^'^^J^^' 7^^^^^ ,2 becomes high, 

and (b). the Joint efficiency of ^^^^l^^:^^^^^^^ .igh^ guide plate 12 and 

Since red Ught Emitting Diode chip 18R ^^^J^^'^J^^^ Light Emitting Diode chip 18R is made 
^ere is .i«.e use ^^^^-^--Z'^^^ l^^hip To Sincejoint efficiency with a 
into what has deep depth (17R). green Lignt tm s combined with green Light 

light guide plate 12 is low and there is " t'^^^^^^^^ Emitting Diode chip 

Emitting Diode chip 18G is made into what j"";^ .^J^^^^^t^^^^^^^^ „ Jber. the 
,8B Sincejoint efficiency with a light ^'^^'''f J,^;,^;^;"!*:;^ the thing(17B) of 

crevice combined with blue Light Emitting ^-^^^'^fj^f ^^^^^^^ Diode chips 18^ 

diffi.se reflection sheet 82 is a,ranged in ^« ^^^f ^^^^^^^^^^^^ crystal display panel 83 

the liquid crystal display panel 83 .s an-anged n the fi,m 

closes licuid crystal materia. ^^-^^"^-;> '^^^^^^^^ ^Hiaok matrix, etc. forced. 

:rra:rgLr^^^^^^^^^ 



substrates 84 and 85. 



t0045] (Electronic instn^ment equipped with the liquid ^^^^^2^:::^^^ 

conceding this invention is ^esirab^^^^^^^^^^^ llt^Z^:::^::.,^^^, an electronic 
phone or a weak-electnc-current force walkie-talkie, a porxa P , 22 

notebook, an information P-essor like a "'^^^^^^^^^ costal display 81 

which show the cellular phone 89 which equipped the '^^^J^ ^ f„„,ticnal 
which drawing 21 requires for this invention as ^^^iJ^^'-^^^^^^ button swrtches 90. 

display 81. 

Assistant machine 94 opens covenng 95. 'V"^';,*^* 7.^^^ circuit 97 grade are 

a liquid crystal display 81, 

the Ught Emitting 0,o<l. or the .miltor gnw «as fonnod on crco.t 



» I 



light emitting 



Mng device of a type which mounted these in the lead. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] equipment 
Z^il h is operrtion expl.naW *awins s". .he .bo... 

operation gestalt of this invention. ^^^^ by still more 

co*^"^®- . • • i-u^ orKow nf a desirable Light Emitting Diode chip. 

[Dra»i.g 121 It is drawing for expl.mg to 'r' "* ' .^p i„ u,. s;,rf.c. 

CDrawing 131 K is drawing showing *e '-V <J * ^."'^ 

!oT.u^i?rr.:^e-2i:r^^^^^ 
jc:.cr.ni:rr;:r.ro.*.s,.rooa<*™n.h,su.™or.n». 

[Drawing 1 8J (a) and W are p „_,,„,t j^^ings same as the above. 

2M ^ist, ™r ;r^o*r*.^^ o, ^ - 
;rn:'?;:rr::::ot:r.::ringtoc.,i..rp.n.whiohe.^.dto 

cellular phone same as the above. personal Digital Assistant machines, such as an 

rD:al7243 It is the blocK dia.am showing ^e composition for driving a li.uid c.stal display in a 
Personal Digital Assistant machine same as the above. 
[Description of Notations] 

1 2 Light Guide Plate 

13 Optical Incidence End Face 

14 Ught Emitting Device 



15 Circuit Board 

16 Emitter Group 

18R, 18G. 18B Ught Emitting Diode 
19 Transparent Resin 

21 Reflective Barrier 

22 Optical Diffusion Pattern 



* NOTICES * 
Japan Patent Office Is no 



t responsible for any 



damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not 

?r t:::^:::^:^ can not be .anslated. 
ajn the drawings, any words are not translated. 




[nrawine 1 0] 



[bIbIgIg 



G G 



[Drawn£j8l 




ISR 

[DrawingJJl 




18S 



[Drawing 1] 




iDrayving^ 



11 




[Drawing_„5] 




[Drawing 6] 




[Drawing 7] 




18R i8G 



[DrawingJJl .^^ 
[r,lG| BlGlG|R|GlGlB|G|Gl 



mi 



TbED 



[nrawing 1 2] 



15 



G rJAC, GRG GBG G 



II 



□ 



B 



B 



[n G G G G G b G I 



[DrawingJl 




(b) 

15 18R 18G 18B 



R 



B 



B G R 

18B 18G 18F 



16 18B 18G 18R 

[DrawingJ3^^ 




[Drawing 14] 



16- 



12 

-t 



G 
R 
G 



[Drawing 1 5] 




[Drawing 1 6] 





[D rawing 23] 




[Drawing 20] 

" 81 




[Drawing_24] 




97- 



[Translation done.] 



